Quantitative erythrocyte membrane proteome analysis with Blue-native/SDS PAGE.
The erythrocyte membrane plays a pivotal role in erythrocyte functioning. Many membrane protein aberrations are known that result in hemolytic anemia, however, the origin of numerous disorders is not known to date. To extend the current set of diagnostic tools, we used a novel proteome-wide approach to quantitatively analyze membrane proteins of healthy donor and patient erythrocytes. Blue-native PAGE has proven to be a powerful tool for separation of membrane proteins and their complexes, but has hitherto not been applied to erythrocyte membranes to find biomarkers. Using this technique, we detected almost 150 protein spots, from which more than 500 proteins could be identified by LC-MS/MS. Further, we successfully assessed the potential of using CyDye labeling to quantify the membrane proteins. Our final goal was to determine if this approach is suited to detect protein level changes in disordered erythrocyte membranes, and we could successfully confirm that erythrocyte spectrin levels were dramatically decreased for a hemolytic anemia patient. This approach provides a new tool to detect potential biomarkers and can contribute to an improved understanding of the causes of erythrocyte membrane defects in patients suffering from hemolytic anemia.